He remained in Utrecht from 1896 to 1906, when he accepted an appointment at Heidelberg University. In 1906 H. J. Lameris was appointed his successor; he was a pupil of Von Eiselsberg and Narath, and my teacher. Until 1943 he occupied the chair to which I succeeded him. In view of these historical notes it is not surprising that abdominal surgery, and especially surgery of the stomach and duodenum, has always received considerable attention in the Utrecht University Surgical department. Nor is it surprising that in this department the name of Billrothwho may be considered the spiritual great-grandfather of the present incumbentis held in very high esteem.
While the technique of gastro-intestinal operations attained a definitive level during the early years of this century, the surgical treatment of gastric and duodenal ulcers has shown a gradual evolution. New procedures have been introduced in the past 15 years, and if we are to understand the value and significance of all these procedures, we must consider the historical perspective.
Although with the introduction of antisepsis, and later of asepsis, a laparotomy was not longer something like an attempt on the patient's life, it is more or less obvious that the first gastric operations were performed in the treatment of fatal affections. After Billroth performed the first successful partial gastrectomy for a pyloric carcinoma in January 1881, his pupil and assistant W6lfler was the first, in September of that year, to be confronted at the table with an inoperable carcinoma of the pylorus. His assistant during the operation-Nicoladoni-advised him to establish a communication between the distended stomach and the small intestine: thus the first gastro-jejunostomy was performed. This gastro-jejunostomy was established antecolically and anisoperistaltically; in spite of its technical imperfec-tions, it yielded an excellent result. In subsequent years, therefore, this operation was performed for all types of pyloric stenosis. But soon it became clear that this procedure can have serious disadvantages and that the food can be propelled, not into the efferent, but into the afferent loop, giving rise to what we call a vicious circle. For this reason, Lauenstein in 1891 suggested that an anastomosis be made between the afferent and the efferent loop, and in the course of the following year Jaboulay was first to perform this operation. The type of entero-anastomosis to gain widest acclaim, however, was that introduced by Braun in 1892. Innumerable modifications of gastro-enterostomy have been described, but the anterior gastroenterostomy caused so many complications that establishment of a posterior retrocolic gastro-jejunostomy came to prevail. This was first carried out by Czerny in 1883 but, surprisingly, this technique has become known by the name of Von Hacker-the author of the first publication to describe this procedure, in 1885.
In view of the successful use of gastro-enterostomy in pyloric stenosis, and in view of the difficulty of differentiating between benign and malignant processes, gastro-jejunostomy was soon used also in the treatment of benign pyloric stenosis. The results were impressive, even in stenoses caused by peptic ulceration. As the understanding of peptic ulceration began to improve, these successes led to the erroneous conception that gastro-enterostomy could have a curative effect on ulceration of the stomach and duodenum. At the same time, advancing studies of the chemistry of gastric juice disclosed that in these conditions, particularly in duodenal ulcer, the gastric juice showed much higher acidity than in normal subjects. It was assumed, for sound reasons, that the development and persistence of these ulcers must be ascribed to the influence of the peptic factors in gastric juice on the wall of the stomach and duodenum.
When the results obtained in benign pyloric stenosis continued to be excellent, and when later postmortems invariably disclosed only ulcer scars, and no active ulcers, it was believed that the open communication between stomach and intestine ensured free entry of intestinal juice into the stomach, where it could neutralize the gastric juice. It was said that the "internal pharmacy" was put to work in this way. On the basis of this view, the indications for gastro-enterostomy in duodenal ulcer were extended more and more. In cases of gastric ulcer it was soon found that the results were not so favourable.
Instead of confining gastro-enterostomy to old, extinguished, healing ulcers which had given rise to cicatricial stenosis, and in which the acidity of the gastric juice had been reduced by atrophy of the mucosa, the same operation was also carried out in the treatment of more active ulcers in an earlier stage. Admittedly, this operation had a favourable effect in many of these cases, and it was maintained as a standard procedure until shortly before the last World War. Moynihan and William Mayo were past masters of gastro-enterostomy, and they would not be convinced that other modes of treatment might be better. In those days, however, an indication for operation was less readily accepted than it would be later, and the majority of the patients had a long history of ulceration; certainly their ulcer was no longer in the active stage when they reached the operating room.
As gastro-enterostomy became a procedure used on a large scale in the treatment of active processes, in which the peptic properties of gastric juice were still fully active, it became increasingly clear that it was not only possible for intestinal juice to flow into the stomach, but also for gastric juice to flow into the intestine. The intestinal wall proved to show poor tolerance to the effects of gastric juice, and jejunal ulcers were observed more and more frequently. Although as a rule these jejunal ulcers were not observed until years after the gastro-enterostomy, their frequency was found to be so high (Tanner: 50 per cent.) as to throw doubt upon the correctness of performing this operation in cases of active ulceration. It is nevertheless an established fact that, in benign pyloric stenosis in an advanced stage of ulceration, the operation can yield excellent results.
The first partial gastrectomy for ulceration was probably performed by Van Kleef-a Dutch surgeon from Nijmegen. But it was not until the time of the first World War that this operation for peptic ulcer attracted wider attention under the influence of men like Von Haberer in Germany, and Strasberg and Lewisohn in the U.S.A. It took many years, however, before the operation was generally accepted. As late as 1927, a prominent American surgeon told Lewisohn after a paper read before a meeting of the American Medical Association: "'If anybody wanted to cut out half of my good stomach in order to cure a little ulcer in my duodenum, I would run faster than he"-a remark which drew applause. Nevertheless the operation has gained more and more ground, and until recently it has been regarded as the operation of choice for duodenal and gastric ulcers.
What was the actual principle underlying resection therapy for peptic ulcer? As experience increased, it became increasingly clear that gastric juice is of preponderant importance in the aetiology of these ulcers. All pathological data indicate that "ulcus ventriculi et duodeni" is truly a peptic ulcer, formed as a result of the action of gastric juice upon the mucosa of the stomach and intestine. The ulcer is found exclusively at sites where gastric juice can exert its influence, that is: in the stomach, duodenum, in the oesophagus in the case of reflux, in the jejunum after gastro-jejunostomy and in the ileum if a Meckel's diverticulum contains gastric mucosa. As early as 1910, Schwarz expressed the general opinion in the aphorism: "no acid, no ulcer", and the very latest of modern investigations have failed to disprove this view.
Why then should one perform a gastric resection which removes the pyloric part and leaves intact the fundus, in which the acid-forming cells are localized? During the years after World War I, the physiology of gastric digestion was only superficialy understood. While was given the name of gastric secretin. At th4t time it was already clear that the pyloric part of the stomach exerts a regulating influence on secretion of gastric juice, that this secretion is inhibited when the acidity in the pyloric part increases, and promoted when the gastric contents become alkaline. Since it was also clear that the presence of a duodenal ulcer was associated with an increased secretion of gastric acid, resection of the pyloric antrum was resorted to with the exclusive object of reducing the acidity of the gastric juice. It was soon found advisable to resect at least two-thirds of the distal part of the stomach if sufficient reduction of gastric acidity was to be achieved. This, then, was the basis of resection therapy for peptic ulcer. And new therapies introduced later continued to aim at reduction of gastric acidity. In gastric resection, the ulcer too was removed if possible, although this was not considered a necessity. Relapse of ulceration was relatively uncommon, and this therapy was for a long time considered the treatment of choice of ulcers of the stomach and duodenum.
The operation can be performed in two ways. The gastrectomy that Billroth performed in 1881 involved a resection followed by a gastro-duodenostomy; this procedure is known as the Billroth I gastrectomy. In 1885, Billroth found it necessary to introduce a modification. Because a gastro-duodenostomy was not feasible, he closed the stomach and established a gastro-jejunostomy of the antecolic type. This procedure, with gastro-jejunostomy, became known as the Billroth H gastrectomy. Numerous modifications of this procedure are still in use. Today we preferably establish a retrocolic termino-lateral gastro-jejunostomy with a short loop. The discussion between the advocates of the first and those of the second Billroth procedure is not yet closed. The great advocates of the Billroth I were Schoemaker in The Hague and Von Haberer in Cologne. But gradually it was found that the first Billroth procedure had a much larger percentage of relapses in duodenal ulcer than the second. Perhaps we must ascribe this to the fact that, in cases of duodenal ulcer, the duodenal mucosa is diseased and therefore less suitable for renewed contact with gastric juice. The results in gastric ulcer are much more satisfactory, and this explains why many surgeons in the Netherlands today confine the first Billroth procedure to gastric ulcers, and use the second Billroth exclusively in the treatment of duodenal ulcers. Especially the second Billroth procedure has been carried out in numerous modifications, and for a long time the Polya modification was employed extensively; in this procedure, the entire transverse section of the stomach was anastomosed end-to-side with a loop of jejunum.
Thus, while resection therapy in general gave very good results and had relatively few relapses, it nevertheless had serious disadvantages. Foremost among these was the so-called dumping syndrome, which greatly inconvenienced the patient in a varying number of surgical cases. A detailed discussion of this syndrome would require too much time, but I must point out that symptoms of this type are seen not only after a gastrectomy but also following gastro-enterostomy, pyloroplasty and vagotomy (although their incidence in these cases is less high). It seems probable that the size of the anastomosis between stomach and jejunum influences the development of this syndrome. Serious forms of this syndrome are less frequently seen after establishment of a smaller anastomosis, which still ensures some reservoir function of the stomach.
It need not be stressed that a partial gastrectomy which removes two-thirds to three-quarters of the stomach, entails a serious mutilation. This mutilation is the more serious because we know that it is inflicted in order to control a symptom of a disease. After all, the ulcer is not the primary seat of the disease; this primary seat must be sought elsewhere, the ulcer being merely a consequence of the secretion of large amounts of gastric juice with highly peptic properties. Essentially, therefore, gastrectomy for peptic ulcer is a very questionable operation. It gives rise to severe changes in the physiology of digestion; fat absorption is disturbed to varying degrees, and other changes in the pattern of digestion also occur. It is consequently not surprising that many investigators have sought ways to avoid this mutilation. Even Billroth himself seems to have resorted to segmental gastric resection in some cases. Von Mikulicz described the technique of this procedure in 1889. In subsequent years, it was Wangensteen and Werner in particular who continued to accept this operation. But it was never generally accepted because the risk of persistence of the ulcer is very high (not surprising, since the physiology of gastric secretion remains uninfluenced).
Since it was difficult to excise the ulcer in some cases, operations were accepted which leave the ulcer in situ. In the case of duodenal ulcer this led to exclusion of the pyloric antrum-an operation first performed by Doyen in 1893, and recommended by Von Eiselsberg in 1895. It was soon found, however, that when part of the antral mucosa was left in situ, the gastric phase of secretion was enhanced because the alkaline duodenal juice touched upon the antral mucosa, and the fundus region was stimulated to pronounced secretion via hormonal mechanisms. Relapses of ulceration were seen in nearly 100 per cent of cases, and the operation is consequently no longer performed today.
Not surprisingly, every surgeon active in the field of gastric surgery accepted gastrectomy for ulcer only with reluctance, although the results obtained were certainly satisfactory. Local stimuli governing the production and release of gastrin act by two mechanisms:
(a) mechanical distention, and (b) chemical stimulation.
Dragstedt and co-workers demonstrated the importance of local stimuli in the release of gastrin in normal daily acid secretion. After resection of the antrum, they observed a decrease in the 24-hour secretion of acid by 65-95 per cent. Mechanical stimulation of the gastric mechanism is effected by the food bolus as it passes the area of pyloric glands. Chemical stimulation is provided by proteins and their degradation products. It is probable that all food products activate this mechanism in one way or another.
No other topic in the physiology of gastric secretion is surrounded by more controversies than the process of the vagal release of gastrin. Surveying the various data, we may accept the following tentative conclusion.
During the cephalic phase of acid secretion, gastrin is released in response to direct stimulation of the antrum by the vagus nerve. However, in the absence of the antrum, vagus stimulation is likewise followed by acid secretion-apparently as a result of direct action of the vagus stimuli on the chief cells. While the exact mechanism of vagal release of gastrin is still obscure, it seems probable that the vagus nerve possesses fibres extending to the antral mucosa either directly or via the submucosal plexus; when stimulated, these fibres probably cause the release of gastrin. In any case we can accept as certain that gastrin release from stimulation of the vagus nerve must be completely separated from gastrin release caused by local antral stimuli.
It is of importance in this context to recall that, in 1959, DeVito demonstrated that complete antral mucosal denervation reduces the 24-hour secretion of gastric acid by 20-80 per cent. Since neither antral mucosal denervation nor extrinsic antral vagal denervation alters the release of gastrin caused by mechanical and chemical stimuli, the conclusion seems justifiable that the percentage of total daily gastric acid secretion based on vagally induced gastrin release is considerably larger than has been assumed. However this may be, both gastrin release due to vagal stimuli and that caused by local antral stimuli are influenced by the same antral acid-inhibiting mechanism. The only positively known inhibitory influence on the mechanism of gastrin release is the pH of the antral mucosa. An acid pH prevents gastrin release in response to all types of stimuli. It is doubtful whether, in addition, an antral inhibitory hormone is secreted.
The period and phases of gastric secretion can be summarized as follows: In normal individuals, the interdigestive secretion is virtually zero. All investigators agree that in patients with duodenal ulcer this interdigestive secretion is increased-even in patients with a healed asymptomatic ulcer. Unlike these individuals, patients with gastric ulcer and gastric carcinoma produce a normal amount, or less.
Digestive secretion begins with the cephalic phase. Seeing, smelling and tasting food produce conditioned reflexes which, via the vagus nerve, cause secretion of gastric acid within five minutes, partly by gastrin release and partly by direct stimulation of the chief cells.
The gastric phase is introduced by the hormone gastrin, as a result of chemical and physical stimulation caused by the food bolus. As early an investigator as Pavlov demonstrated that all sorts of food introduced directly into the small intestine, induce secretion of gastric acid. It was also demonstrated that this intestinal phase of gastric digestion is subject to hormonal control. We know very little about the intestinal phase of gastric digestion in man; while it is believed to exist, it is considered to be of little importance. We cannot dwell on the endocrine glands; suffice it to mention that products from the pancreas, parathyroid and thyroid glands, and gonadal hormones, are known to exert an influence.
The peptic qualities of normal gastric juice are so pronounced that the normal gastric wall would be affected were it not for the fact that the organism has certain means of defence. It is generally agreed that the mucus which covers the entire gastric wall, and which is secreted in large amounts upon all forms of stimulation, lends some protection to the gastric wall-together with superficial gastric mucosal cells which show a particularly swift reaction to lesions or degeneration. But the best protection from an individual's gastric juice is afforded by the food he ingests, which binds the acid.
The secretory pattern in gastric ulcer differs widely from that in duodenal ulcer.
In the former case, there is no abnormal interdigestive secretion, and often only inconsiderable activity during digestion. Although the digestive activity of gastric juice must be a common causative factor in both gastric and duodenal ulcers, we must assume that in the case of gastric ulcer there are additional factors which reduce the resistance of the gastric mucosa. As regards the treatment of gastric ulcers, there is hardly any doubt that gastrectomy with excision of the ulcer is the therapy of choice, though there are others who recommend vagotomy with pyloroplasty.
T'he situation concerning duodenal ulcers is quite different. Nearly always, there is greatly increased secretion, particularly during the interdigestive period (that is: at night, on an empty stomach). This hypersecretion is obviously induced by the vagus nerve, and vagotomy of the trunk is therefore bound to cause a favourable change in the pattern of secretion. It eliminates the dangerous "fasting" secretion, during which the gastric juice is not bound by food.
Vagotomy for the treatment of duodenal ulcer was advocated with conviction by Dragstedt, and was accepted on a large scale in Anglo-American countries. And indeed this operation-which Dragstedt described as a physiological operationseemed to influence only the pathological physiology of the stomach. Soon, however, it became apparent that the procedure also affected gastric motility, and that additional gastric drainage operations were therefore required. The gastrojejunostomy which Dragstedt advocated in this context, has a number of disadvantages. It stimulates the gastric mechanism; pyloroplasty as later recommended by Weinberg ensured more adequate drainage of the atonic stomach and was therefore more readily accepted.
In spite of its affect on motility, vagotomy continued to be attractive because it did not entail mutilation of an important organ in order to control a symptom of disease. The stomach as a reservoir was spared. Especially in Anglo-American countries, vagotomy is being increasingly used in the treatment of duodenal ulcer. In other countries, however, it has hardly been accepted, if at all, and numerous surgeons all over the world have remained advocates of gastrectomy for duodenal ulcer. It would therefore seem useful to present a critical review of the principal procedures in current use.
Many investigators, particularly in the U.S.A., maintain that a gastrectomy (I mean a Billroth II procedure) performed for duodenal ulcer, should be a resection which removes some 75 per cent of the stomach. Only in this way, it is contended, can one reasonably hope to prevent development of a stomal ulcer. On the other hand, we know that more than 25 per cent of the surface area of the stomach must be left intact if digestion is not to be seriously disturbed. This means that one must sail between Scylla and Charybdis, and that the resection must be very mutilating. Even then, the rate of recurrence is believed to be about 3 per cent. I cannot agree with this point of view. In my department no more than two-thirds of the stomach is resected, and recurrent ulceration is nevertheless relatively seldom. A few years ago I studied a continuous series of 600 non-emergency cases in which I found three recurrences, that is 0.5 per cent. However, the operation is performed in our department only for strictly defined indications and not until medical therapy has been given ample opportunity to heal the ulcer. In no case do we operate on ulcers in the active stage. It is my conviction that a technically faultless gastrectomy, performed on a correctly determined indication, gives the patient an excellent chance of a further life without ulcer and with no or hardlv any disturbance of digestion. If in addition one ensures that the stoma between gastric stump and jejunum is narrow, the cases developing a dumping syndrome are few, and serious forms of the syndrome do not occur.
Perhaps dumping symptoms have been reduced in general by vagotomy with drainage procedure, but certainly these symptoms have not disappeared. While it must be admitted that the mortality of this procedure is lower than that of gastrectomy, it has hardly reduced the percentage of recurrent and stomal ulcers. There has been a tendency to ascribe this to incomplete vagotomy (Burge and Pick indicate a percentage between 3 and 30). It is hoped that Burge's method of electrical verification of the completeness of vagotomy will improve the results. Nevertheless, some fervent advocates of vagotomy, such as Harkins, have found it necessary to combine the so-called physiological operation of vagotomy with an antrum resection. This combination of vagotomy with antrum resection seems to have virtually solved the problem of stomal ulcers. Instead of 75 per cent, only some 50 per cent of the stomach need be resected so that a large reservoir remains intact.
Meanwhile we do not know to which extent dumping symptoms occur, nor whether and to which extent digestion is disturbed.
Let me for a moment consider the question of the extent to which vagotomy can be regarded as a physiological operation. Dragstedt emphatically maintains that vagotomy is a physiological procedure, and admittedly the operation does not mutilate anatomical relationships. The stomach remains intact, the pathological digestion is corrected and appears to be the only factor influenced because the excessive vagus-induced secretion of gastric juice is arrested. If this were all, one could describe the effect as a restoration of physiology. Now I wish to ignore the influence of vagotomy on the functions of pancreas and liver. We know that the secretion of these glands is largely subject to humoral control, but we know nothing about the long-term effects of vagotomy on these glandular functions.
The effect of vagotomy on gastro-intestinal motility is more important. We know that severance of the vagus nerves leads to atonia of the stomach. Besides and in addition, however, vagotomy affects the motility of the intestine. The consequences are unpredictable: they may be absent, they may be mild, they may be serious. However this may be, severe diarrhoea with paroxysms has been observed in at least 3 per cent of postvagotomy patients, and less severe symptoms of this type occur in a much larger percentage of cases. In a series of about 80 cases in which I myself used this procedure, there were a number of postvagotomy patients who, although the ulcer symptoms had disappeared, were worse off than before, as a result of diarrhoea and abdominal symptoms.
It is remarkable to note that the advocates of vagotomy would seem to wish to keep their eyes closed to this therapeutic complication, which in my opinion is a very serious one. Only a few, such as Burge, frankly point out these serious and unpredictable ill-effects of vagotomy. I am personally of the opinion that a frequency of 3 per cent of symptoms of such severity is too high a price to pay for the benefit of seeing fewer dumping symptoms than after gastrectomy; the more so because marginal ulcers as complication following vagotomy are only slightly less frequent than after gastrectomy.
Thus we can again raise the question whether vagotomy may be considered a physiological operation; I must answer this question firmly in the negative. Vagotomy is as unphysiological an operation as gastrectomy. While the latter procedure mutilates the anatomy of the stomach so as to influence the pathophysiology, vagotomy mutilates the physiology of the stomach and intestine. It is therefore understandable that some investigators such as Burge seek to perform selective vagotomy, severing only such fibres of the vagus nerve as govern the stomach. The history of these selective operations is still very short, and the results are in part still unsurveyable and in part contradictory.
In October 1965 I attended the congress of the American College of Surgeons in Atlantic City. During a panel discussion I found that the vast majority of the younger surgeons present were advocates of vagotomy, while the older surgeonssuch as Ochsner and myself-continued to regard gastrectomy as the treatment of choice in duodenal ulcer. Future findings will show who is right; even so, "vagotomists" are meanwhile well advised not to regard their procedure as physiological, as I frankly told D'ragstedt during the discussion on that occasion. In Great Britain, too, vagotomy seems to be becoming popular among the younger generation of surgeons. In continental countries this trend is not seen. In the Netherlands, there is only a single large surgical department of a municipal hospital where the operation has been regularly performed for the past few years. According to information which I received from Professor Linder, the procedure has not been accepted in Germany; in France, the department of Professor Weisz in Strasbourg is virtually the only department where vagotomy plus drainage procedures is being performed as standard operation.
Undeniably, the question of the treatment of choice in duodenal ulcer still lacks a definitive answer. We are in a field of many controversies. To me, personally, the fact that a surgeon such as Harkins has come to combine vagotomy with antrum resection is very meaningful.
Finally, let me be allowed to say a few words about recurrent ulcers. On 20th Ladies, and gentlemen: I have taken much of your time in this attempt to confront you with the many unsolved problems which we must face in the surgical treatment of gastric and duodenal ulcers. Much (too much) is still obscure in the normal and pathological physiology of gastric digestion, and consequently the surgical treatment of these ulcers as yet lacks a firm foundation. It is up to younger generations of surgeons to attempt to clarify these problems, and to devise a therapy which is truly physiological.
